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DISCHARGE CHUTE FOR CONCRETE 


FIELD OF THE INVENTION 

The present invention relates to a discharge chute for concrete 
transport vehicles. In particular, the present invention relates to a concrete 
discharge chute with a removable plastic lining. 


BACKGROUND OF THE INVENTION 

Concrete vehicles or trucks are commonly employed in construction 
to mix, transport and pour concrete. They can be a rear discharge concrete vehicles 
or a front discharge concrete vehicle. The front discharge concrete vehicle includes 

10 a drum with an outlet generally supported above a cab enclosure of the vehicle to 
enable concrete to be discharged and poured through a chute extending forward the 
vehicle. Because the vehicle discharges concrete at its forward end, the vehicle is 
better able to supply concrete to locations having limited access. Concrete can also 
be mixed and poured from stationary facilities, typically referred to as a concrete 

15 mixing plants. 

Existing concrete chutes used with concrete transport vehicles or with 
stationary concrete mixing plants, are typically made of steel with and without 
reinforcing members. Such chutes are heavy and difficult to manipulate. Also, 
chutes associated with cement trucks and cement plants are subject to a great deal of 

20 wear and tear not only by the impact and abrasion resulting from the movement of 
the concrete or other fluent materials, but also by the impact of other machinery and 
equipment. In response to such conditions, chutes have been developed that have a 
liner attached in the chute to ameliorate the abrasion and impact conditions 
experienced by the chute during their use. Prior art devices typically will bolt or 

25 otherwise fasten the liner to the chute in order to maintain the liner within the chute 
throughout the chute's operational positions. Problems continue to exist, however, 
in that the fasteners wear as the concrete moves over the fasteners, and the fasteners 
are subject to corrosion and rust either from the chemical composition of the 


001.830050.1 


-2- 


Docket 61300/221 


concrete or from the fluids used to clean the chutes such as water and hydrochloric 
acid. Other prior art liners have been laminated to the chute in order to avoid the 
wear and corrosion of hardware described above. However, the laminated liners, 
experience different thermal expansion characteristics which causes stress and 
5 cracks that allows concrete and other fluent materials to attack the chute. Also, 
laminated liners cannot be easily replaced or repaired and typically a new chute is 
required. Other prior art chutes composed of materials other than metal and with or 
without liners have also been used. However, such chutes are not as resilient to the 
conditions they are exposed to and further cracking and breaking requires 

10 replacement of the entire chute. 

Thus, there is a need for a light weight but strong extension concrete 
chute for use with concrete transportation vehicles or cement mix plants. There is 
further need for an extension concrete chute with a liner that is not fastened to the 
chute with fasteners nor laminated to the chute. There is an additional need for an 

15 extension concrete chute that supports a removable liner that can be easily replaced. 

SUMMARY OF THE INVENTION 

There is provided a light weight but strong extension chute for 
discharging concrete from a concrete transportation vehicle or a cement mix plant. 
An extension concrete chute comprising a chute assembly including a frame having 

20 a first end and a second end, with each end including an arcuate end angle member 
maintained in a spaced apart relationship by a pair of chute rails attached to each 
end angle member. The chute assembly also includes a chute skin mounted within 
the frame and attached to each chute rail and each end angle member, wherein the 
chute assembly defines a longitudinally elongated concave chute. A removable liner 

25 is mounted within the chute assembly adjacent to the chute skin. Each chute rail is 
provided with a hook mounted on each chute rail proximate the second end of the 
chute assembly and a bracket assembly mounted on each chute rail proximate the 
first end of the chute assembly. The chute rails are configured to releaseably 
engage and support the liner. The extension chute can also be provided with an 

30 elongated channel attached to each end angle member and to the chute skin 
underneath the extension chute. The chute rails can also be configured in 
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conjunction with a liner flange to form a liner pocket to receive the liner and 
removably retain the liner within the extension chute. 

There is also provided a concrete transportation vehicle comprising a 
chassis having a front end and a rear end with a mixing drum supported by the 
5 chassis. The drum has a first end and a second end and an opening in 

communication with a discharge hopper and a main discharge chute. A pedestal 
extending between the chassis and one end of the drum supports that end of the 
drum. A cab enclosure is supported by the chassis and provides operating controls 
for the vehicle. An extension chute is operatively aligned with the main chute for 

10 purposes of discharging the concrete fi-om the mixing drum. The extension chute 
comprises a chute assembly including a frame having a first end and a second end 
with each end including an arcuate end angle member maintained in a spaced apart 
relationship by a pair of chute rails attached to each angle member. The chute 
assembly also includes a chute skin mounted within the frame and attached to each 

15 chute rail and each angle member, wherein the chute assembly defines a 

longitudinally elongated concave chute. A removable liner is mounted within the 
chute assembly adjacent to the chute skin. 

There is also provided a method for reducing wear of an extension 
concrete chute with the chute having a chute skin and a pair of chute rails with each 

20 chute rail having a bracket assembly mounted on one end and a hook mounted on a 
second end. The method comprises the steps of orientating and aligning a liner 
having a notch at one end with the first end of each chute rail of the extension 
concrete chute. Then inserting the liner mto a liner pocket formed in each chute 
rail and sliding the liner in the liner pocket until the notch in the liner abuts against 

25 the hook on each chute rail. The liner is adjacent to the chute skin when it is 

inserted into the liner pockets. The liner can be replaced by sliding the liner out of 
the liner pocket of each chute rail and installing a new liner in accord with the steps 
heretofore described. A preferred embodiment of the extension chute has the chute 
assembly composed of aluminum and the removable liner composed of plastic. 

30 The features which characterize the invention are pointed out with 

particularity in the claims annexed hereto and forming a part hereof. However, for 
a better understanding of the invention, reference should be made to the drawings 
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which form a part hereof and to the descriptive material, in which there is 
illustrated and described several exemplary embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 Figure 1 is a side plan view of a front discharge concrete vehicle 

including an exemplary embodiment of a concrete chute having a plastic liner. 

Figure 2 is a front view of a front discharge concrete vehicle 
including an examplary embodiment of a concrete chute having a plastic liner. 

Figure 3 is a is a side plan view of a rear discharge concrete vehicle 
10 including an examplary embodiment of a concrete chute having a plastic liner. 

Figure 4 is a rear view of a rear discharge concrete vehicle including 
an examplary embodiment of a concrete chute having a plastic liner. 

Figure 5 is a perspective view of an examplary embodiment of a 
concrete chute supporting a plastic liner. 
15 Figure 6 is a an exploded perspective view of an examplary 

embodiment of a concrete chute and a plastic liner. 

Fig. 7 is a top plan view of an examplary embodiment of a concrete 
chute removably supporting a plastic liner. 

Fig. 8 is an end view of the concrete chute illustrated in Fig. 7 along 

20 the Imes 8-8. 

Fig. 9 is an end view of the concrete chute illustrated in Fig. 7 along 

the lines 9-9. 

Fig. 10 is a partial interior side view of the concrete chute illustrated 
in Fig. 7 along the lines 10-10. 
25 Fig. 11 is a partial interior side view of the concrete chute illusfrated 

in Fig. 7 along the lines 11-11. 

Fig. 12 is a sectional view of the concrete chute illustrated in Fig. 7 
along the Imes 12-12. 

Fig. 13 is an enlarged perspective view of the hook and chute rail 
30 engaging the liner. 
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DETAILED DESCRIPTION OF THE EXAMPLARY EMBODIMENTS 

Figures 1 and 2 are views of a front discharge concrete transport 
vehicle 10 configured to mix, transport and pour concrete. Vehicle 10 generally 
includes chassis 12, mixing drum 14, pedestal 16, and cab enclosure 18. Chassis 
5 12 supports mixing drum 14, pedestal 16, cab enclosure 18 and conventionally 
known engine, transmission and hydraulic systems (not shown) of vehicle 10. 
Chassis 12 includes frame 22 and wheels 24. Frame 22 extends from a rear end 28 
to a front end 30 of vehicle 10 and is coupled to wheels 24. Frame 22 provides a 
structural base for supporting drum 14, pedestal 16 and chassis 18. Frame 22 

10 includes a widened front portion 34 which extends over and about forward most 

wheels 24 to simultaneously support cabin enclosure 18 and to serve as a fender for 
the forward most wheels 24. Frame 22 is preferably formed from heat treated 
carbon manganese steel. 

Wheels 24 moveably support frame 22 above the ground or terrain. 

15 As will be appreciated, wheels 24 may be replaced by other ground engaging 
motive members such as tracks. 

Mixing drimi 14 is conventionally known and is supported by frame 
22 of chassis 12. Drum 14 has a first end 36 towards rear 28 and a second end 38 
towards front 30 of vehicle 10. Second end 38 extends above cab enclosure 18 and 

20 includes an opening 40 through which concrete is emptied from dram 14 into the 
discharge hopper 41 and main chute 44 as well as extension chutes 45 (shown 
connected to the main chute 44), for distribution of concrete forward front 30 of 
vehicle 10. Dmm 14 is rotated in a conventionally known manner to mix concrete 
until being emptied through openmg 40 into discharge hopper 41 and chute 44. 

25 Because opening 40, discharge hopper 41 and chute 44 extend above cab enclosure 
18 and forward front end 30 of vehicle 10, concrete vehicle 10 is better able to 
supply concrete to hard to reach and otherwise inaccessible locations. 

Pedestal 16, also known as a support post or support column, 
comprises part of the super structure of vehicle 10 and extends between frame 22 of 

30 chassis 12 and end 38 of drum 14. Pedestal 16 supports end 38 of drum 14 above 
cab enclosure 18. 
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Cab enclosure 18 includes housing 46 supported by frame 22 of 
chassis 12 below end 38 of drum 14. 

Figures 3 and 4 are views of a rear discharge concrete transport 
vehicle 50 configured to mix, transport and pour concrete. Vehicle 50 generally 
5 includes chassis 52, mixing drum 54, pedestal 56, and cab enclosure 58. Chassis 
52 supports mixing drum 54, pedestal 56, cab enclosure 58 and conventionally 
known engine, transmission and hydraulic systems (not shown) of vehicle 50. 
Chassis 52 includes frame 62 and wheels 24. Frame 62 extends from a rear end 68 
to a front end 70 of vehicle 50 and is coupled to wheels 24. Frame 62 provides a 
10 structural base for supporting drum 54, pedestal 56 and chassis 58. Frame 62 is 
preferably formed from heat treated carbon manganese steel. 

Wheels 24 moveably support frame 62 above the ground or terrain. 
As will be appreciated, wheels 24 may be replaced by other ground engaging 
motive members such as tracks. 
15 Mixing drum 54 is conventionally known and is supported by frame 

62 of chassis 52. Drum 54 has a first end 64 towards rear 68 and a second end 66 
towards front 70 of vehicle 50. Second end 66 includes an opening 40 through 
which concrete is emptied from drum 54 into spout 42 and main chute 44 as well as 
extension chutes 45 (shown connected to the main chute 44), for distribution of 
20 concrete to rear 70 of vehicle 50. Drum 54 is rotated in a conventionally known 
manner to mix concrete until being emptied through opening 40 into discharge 
hopper 41 and chute 44. 

Pedestal 56, also known as a support post or support column, 
comprises part of the super structure of vehicle 50 and extends between frame 62 of 
25 chassis 52 and end 64 of drum 54. Pedestal 56 supports end 64 of drum 54. 

Cab enclosure 58 includes housing 59 supported by frame 62 of 
chassis 52 in front of end 66 of drum 54. 

Figures 5-13 illustrate examplary embodiments of an extension chute 
45 that supports a removable liner 94. Extension chutes typically are attached to a 
30 main chute 44 of a concrete delivery system. The delivery system can be of the 
type of vehicles described above or it can be at a stationary concrete mixing plant. 
More than one extension chute can be sequentially mounted to extend the delivery 
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chute for placement of the wet concrete as it leaves the mixing drum of a concrete 
delivery system. 

An extension chute 45 is operatively aligned with the main chute 44 
with the extension chute 45 comprising a chute assembly 80 which includes a frame 
5 having a first end 81 and a second end 82, with each end including an arcuate end 
angle member 90 which are maintained in a spaced apart relationship by a pair of 
chute rails 86 attached to each end angle member 90. Mounted inside the frame to 
form a longitudinally elongated concave chute is a chute skin 84 which is attached 
to each chute rail 86 and each end angle member 90. The chute skm can be 

10 mounted to the frame in any convenient maimer such as welding. The chute skin 84 
is aligned with each chute rail 86 along its entire longitudinal length. The 
attachment method however, may be at selected intervals along such length as is 
appropriate for the type of materials composing the chute skin 84 and the chute rails 
86 and the end angle members 90. The extension chute 45 also includes a 

15 removable liner 94 mounted within the chute assembly 80 adjacent to the chute skin 
84. 

One embodunent of the extension chute 45 includes a hook 99 
mounted on each chute rail 86 proximate the second end 82 of the chute assembly 
80 and a bracket assembly 95 mounted on each chute rail 86 proximate the first end 

20 81 of the chute assembly 80. The bracket assembly 95 includes a first side portion 
96 and a second side portion 97 with each side portion supporting an attachment pin 
98. In operation, a hook 99 on the downstream end of the chute engages the 
attachment pin 98 to secure an extension chute 45 to the prior chute member. In 
this manner, any number of extension chutes 45 can be mounted to each other as is 

25 deemed necessary by an operator of the cement delivery system. In the typical 
arrangement, three or four extension chutes are utilized at any given time. 
Additional extension chutes can be stored on the vehicle 10 as shown in Fig. 1. 

In order to provide a lighter extension chute 45 and a more 
manageable extension chute 45 when used for the delivery of concrete, the chute 

30 assembly 80 is composed of aluminum. Each chute rail 86, each end angle member 
90 and the chute skin 84 are composed of aluminum. For additional strength, one 
embodiment of the extension chute 45 includes an elongated channel 92 attached to 
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each end angle member 90 and to the chute skin 84. This dorsal channel 92 is 
mounted underneath the extension chute 45 and provides bending moment strength 
as well as tortional force resistance. The dorsal channel 92 is also composed of 
alummum. Applicants contemplate that the chute assembly 80 which includes the 
5 frame comprising the end angle members 90 and the chute rails 86, the dorsal 
channel 92 and the chute skin 84 can also be composed of an engineered plastic 
with appropriate strength and reinforcement to support the weight of fluid concrete. 

The removable liner 94 is mounted within the chute assembly 80 
adjacent to the chute skin 84. The chute rails 86 are each configured, in 

10 conjunction with a liner flange 88, to form a liner pocket 89 to receive the liner 94 
and removably retain the liner 94 within the chute assembly 80 of the extension 
chute 45. Another embodiment of the extension chute 45 provides that each chute 
rail 86 and liner flange 88 are composed of the same material and form a single, 
integral member. (See Fig. 12) It is also contemplated that the liner pocket 89 is 

15 not continuous along the entire length of the chute rail 86 but rather forms a 

plurality of Imer pockets 89 in a spaced apart relationship along the length of the 
chute rail 86. In any case, the liner pocket 89 releasably engages the removable 
liner 94 and provides for it to be slid along the length of the chute rail 86. The 
removable liner 94, preferably composed of plastic such as polyethylene and 

20 particularly ultra-high molecular weight polyethylene with an ultra-violet light 
inhibitor, is a flat, trapezoidal shaped sheet having a uniform cross section. A 
preferred embodiment of the removable plastic liner has a substantially uniform 
thickness of approximately one-eighth (1/8) inch. As seen in Figure 6, the liner 94 
must be bent in a u-shaped aspect along its longitudinal length. The liner 94 is 

25 orientated and aligned with each liner pocket 89 and inserted into the liner pocket 
89 formed in each chute rail 86. The liner 94 is in the liner pocket until a notch 93 
abuts against the hook 99 on each chute rail 86. The resiliency of the removable 
liner 94 in the bent u-shape biases the liner edges inside the chute pockets 89 and 
assists in retaining the removable liner 94 in the chute assembly 80. The liner 94 

30 abutting against the hook 99 at the notch 93 prevents the liner 94 from sliding 

forward or downstream when the extension chute 45 is at an angle. Applicants have 
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found that over time, the removable liner 94 will take on a semi-permanent u-shape 
as a result of being inserted inside the chute assembly 80 of the extension chute 45. 

After a period of time of use of the extension chute 45, the 
removable Imer 94 can be replaced by sliding the liner 94 out of the liner pocket 89 
5 in each chute rail 86 and installing a new liner 94 into the liner pocket 89 of each 
chute rail 86 as previously described. Removal and replacement of the liner 94 can 
take place as a result of normal wear and tear on the liner, damage to the liner, or 
to facilitate the cleaning of the chute assembly 80 and the liner 94 with a liquid 
wash. 

10 It should be appreciated that there has been provided a discharge 

chute for concrete that is lightweight but strong for use with concrete transportation 
vehicles or cement mix plants. It should also be understood that there is provided 
an extension chute for concrete with a removable liner that can be easily replaced. 
Although the extension chute has been described with reference to preferred 

15 embodiments, workers skilled in the art will recognize that changes may be made in 
form and detail without departing from the spirit and scope of the invention. The 
extension chute used for concrete is described with reference to the preferred 
embodiments and set forth in the following claims as manifestly intended to be as 
broad as possible. 
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WHAT IS CLAIMED IS: 

1 1. A concrete transport vehicle comprising: 

2 a chassis having a front end and a rear end; 

3 a mixing drum supported by the chassis, the drum having a first end 

4 and a second end and an opening in communication with a discharge hopper and a 

5 main chute; 

6 a pedestal extending between the chassis and one end of the drum to 

7 support that end of the drum, 

8 a cab enclosure supported by the chassis and, 

9 an extension chute operatively aligned with the main chute, with the 

10 extension chute comprising: 

11 a chute assembly including: 

12 a fi-ame having a first end and a second end, with each end 

13 including an arcuate end angle member maintained in a spaced apart relationship by 

14 a pair of chute rails attached to each end angle member, and 

15 a chute skin mounted within the frame and attached to each 

16 chute rail and each end angle member, wherein the chute assembly defines a 

17 longitudinally elongated concave chute; and 

18 a removable liner mounted within the chute assembly adjacent to the 

19 chute skm. 

1 2. The vehicle of claim 1, wherein the mixmg drum is configured to 

2 discharge concrete from one of the first end and the second end. 

1 3. The vehicle of claun 1, including a hook mounted on each chute rail 

2 proximate the second end of the chute assembly and a bracket assembly mounted on 

3 each chute rail proximate the first end of the chute assembly. 

1 4. The vehicle of claun 3 wherein the chute rails mounted on the chute 

2 are configured to releasably engage and support the liner. 

1 5. The vehicle of claim 4, wherein the liner is composed of plastic. 
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1 6. The vehicle of claim 4, wherein the frame and chute skin are 

2 composed of aluminum. 

1 7. The vehicle of claim 6, including an elongated channel attached to 

2 each end angle member and to the chute skin. 

1 8. The vehicle of claim 7, wherein the elongated channel is composed 

2 of aluminum. 

1 9. The vehicle of claim 4, wherein the chute rails are each configured, 

2 in conjunction with a liner flange, to form a liner pocket to receive the liner and 

3 removably retain the liner within the extension chute. 

1 10. The vehicle of claim 9, wherein the chute rail and the liner flange are 

2 composed of the same material and forms a single, integral member. 

1 11. An extension concrete chute comprising: 

2 a chute assembly including: 

3 a frame having a first end and a second end, with each end 

4 including an arcuate end angle member maintained in a spaced apart relationship by 

5 a pair of chute rails attached to each end angle member, and 

6 a chute skin mounted within the frame and attached to each 

7 chute rail and each end angle member, wherein the chute assembly defines a 

8 longitudinally elongated concave chute; and 

9 a removable liner mounted within the chute assembly adjacent to the 
10 chute skin. 

1 12. The chute of claim 1 1 , including a hook mounted on each chute rail 

2 proximate the second end of the chute assembly and a bracket assembly mounted on 

3 each chute rail proximate the first end of the chute assembly. 

1 13. The chute of claun 1 1 whereui the chute rails mounted on the chute 

2 are configured to releasably engage and support the liner. 

1 14. The chute of claim 13, wherein the liner is composed of plastic. 
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1 15. The chute of claim 13, wherein the frame and chute skin are 

2 composed of aluminum. 

3 16. The chute of claim 15, including an elongated channel attached to 

4 each end angle member and to the chute skin. 

1 17. The chute of claim 16, wherein the elongated channel is composed of 

2 aluminum. 

1 18. The chute of clahn 13, wherein the chute rails are each configured, 

2 in conjunction with a liner flange, to form a liner pocket to receive the liner and 

3 removably retain the liner within the extension chute. 

1 19. The chute of claim 18, wherein the chute rail and the liner flange are 

2 composed of the same material and form a single, integral member. 

1 20. A method for reducing wear of an extension concrete chute with the 

2 chute having a chute skin and a pair of chute rails with each chute rail having a 

3 bracket assembly mounted on one end and a hook mounted on a second end, the 

4 method comprising the steps of: 

5 orientating and aligning a liner having a notch at one end with the 

6 first end of each chute rail; 

7 inserting the liner into a liner pocket formed in each chute rail; and 

8 sliding the liner in the Imer pocket until the notch in the liner abuts 

9 against the hook on each chute rail and the liner is adjacent to the chute skin. 

1 21. The method of claim 20, including the steps of: 

2 sliding the liner out of the liner pocket in each chute rail; and 

3 installing a new Imer in accord with the three steps of claim 20. 

1 22. The method of claim 20, wherein the chute is alummum. 

1 23. The method of claim 22, wherein the liner is plastic. 
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ABSTRACT 

A light weight but strong extension chute for discharging concrete 
from a concrete transportation vehicle or a cement mix plant. An extension 
concrete chute comprising a chute assembly including a frame having a first end and 
a second end, with each end including an arcuate end angle member maintained in a 
spaced apart relationship by a pair of chute rails attached to each end angle 
member. The chute assembly also includes a chute skin mounted within the frame 
and attached to each chute rail and each end angle member, wherein the chute 
assembly defines a longitudinally elongated concave chute. A removable aligner is 
mounted within the chute assembly adjacent to the chute skin. Each chute rail is 
provided with a hook mounted on each chute rail proximate the second end of the 
chute assembly and a bracket assembly mounted on each chute rail proxunate the 
first end of the chute assembly. The chute rails are configured to releaseably 
engage and support the liner. The extension chute can also be provided with an 
elongated chaimel attached to each end angle member and to the chute skin 
underneath the extension chute. The chute rails can also be configured in 
conjunction with a liner flange to form a liner pocket to receive the liner and 
removably retain the liner within the extension chute. 
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DECLARATION AND POWER OF ATTORNEY 

As a below named inventor, I HEREBY DECLARE: 
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on the invention entitled 

DISCHARGE CHUTE FOR CONCRETE 


(Attorney Docket No. 61300/221) 

the specification of which (check one) 

X is attached hereto. 

was filed on as United States Application Number or PCT 

International Application Number and was amended on 

(if applicable). 

THAT I do not know and do not believe that the same invention was ever known or 
used by others in the United States of America, or was patented or described in any printed 
publication in any country, before I (we) invented it; 

THAT I do not know and do not believe that the same invention was patented or 
described in any printed publication in any country, or in public use or on sale in the United 
States of America, for more than one year prior to the filing date of this United States 
application; 
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States of America before the filing date of this United States application if the foreign 
application was filed by me (us), or by my (our) legal representatives or assigns, more than 
twelve months (six months for design patents) prior to the filing date of this United States 
application; 

THAT I have reviewed and understand the contents of the above-identified specification, 
including the claim(s), as amended by any amendment specifically referred to above; 

THAT I believe that the above-identified specification contains a written description of 
the invention, and of the manner and process of making and using it, in such full, clear, concise, 
and exact terms as to enable any person skilled in the art to which it pertains, or with which it 
is most nearly connected, to make and use the invention, and sets forth the best mode 
contemplated by me of carrying out the invention; and 

THAT I acknowledge the duty to disclose to the U.S. Patent and Trademark Office all 
information known to me to be material to patentability as defined in Title 37, Code of Federal 
Regulations, §1 .56. 
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or § 365(b) of any foreign application(s) for patent or inventor's certificate, or §365(a) of any 
POT international application which designated at least one country other than the United States 
of America, listed below and have also identified below any foreign application for patent or 
inventor's certificate or of any POT international application having a filing date before that of 
the application on which priority is claimed. 


Prior Foreign 
Application Number 

Country 

Foreign Filing Date 

Priority 
Claimed? 

Certified 

Copy 
Attached? 

















I HEREBY CLAIM the benefit under Title 35, United States Code § 1 19(e) of any United 
States provisional application(s) listed below. 


U.S. Provisional Applic 


I HEREBY CLAIM the benefit under Title 35, United States Code, §120 of any United 
States application{s), or § 365(c) of any PCT international application designating the United 
States of America, listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT International application in the 
manner provided by the first paragraph of Title 35, United States Code, § 11 2, I acknowledge 
the duty to disclose information which is material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1 .56 which became available between the filing date of the prior 
application and the national or PCT international filing date of this application. 


U.S. Parent 
Application Number 


PCT Parent 
Application Number 


Filing Date 


Parent 
Patent Number 


I HEREBY APPOINT the following registered attorneys and agents of the law firm of 
FOLEY & LARDNER: 


SCOTT D. ANDERSON 
RUSSELL J. BARRON 
DAVID J. BATES 
STEVEN C. BECKER 
DOUGLAS A. BOEHM 
EDWARD W. BROWN 
CHARLES G. CARTER 
ALISTAIR K. CHAN 
JOHN C. COOPER 111 


Reg. 

No. 

46,521 

Reg. 

No. 

29,512 

Reg. 

No. 

39,902 

Reg. 

No. 

42,308 

Reg 

No. 

32,014 

Reg 

No. 

22,022 

Reg 

No. 

35,093 

Reg 

No. 

44,603 

Reg 

No. 

26,416 
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JEFFREY N COSTAKOS 

eg. 

No. 

34, 

,144 

VVILLIAIVI J. UIL#l\ 





BARRY L GROSSMAN 

eg. 

No 

30 

844 

PAI M Q HI IMTPR 


No 

44, 

787 

KATHERINE D. LEE 

R^^ 

No. 

44, 

,865 

KEITH D LINDENBAUM 

Rea 

No. 

40, 

,365 

DAVID G. LUETTGEN 

Rea 

No. 

39, 

,282 

RICHARD J. MC KENNA 

Reg 

No. 

35, 

,610 

JAMES G. MORROW 

Rea 

No. 

32, 

,505 

RICHARD B. O'PLANICK 

Reg 

No. 

29, 

,096 

TODD A. RATHE 

Reg. 

No. 

38, 

,276 

MICHAEL D. RECHTIN 

Reg. 

No. 

30, 

,128 

CHRISTOPHER M. TUROSKI 

Reg. 

No. 

44, 

,456 

JAMES A. WILKE 

Reg. 

No. 

34, 

,279 

JOSEPH N. ZIEBERT 

Reg. 

No. 

35 

,421 

WALTER E. ZIMMERMAN 

Reg. 

No. 

40 

,883 


to have full power to prosecute this application and any continuations, divisions, reissues, and 
reexaminations thereof, to receive the patent, and to transact all business In the United States 
Patent and Trademark Office connected therewith. 

1 request that ail correspondence be directed to: 

James A. Wilke 
FOLEY & LARDNER 
Firstar Center 

777 East Wisconsin Avenue 
Milwaukee, Wisconsin 53202-5367 

Telephone: (414) 297-5776 
Facsimile: (414) 297-4900 

I UNDERSTAND AND AGREE THAT the foregoing attorneys and agents appointed by me 
to prosecute this application do not personally represent me or my legal interests, but instead 
represent the interests of the legal owner(s) of the invention described in this application. 

I FURTHER DECLARE THAT all statements made herein of my own knowledge are true, 
and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 

Name of first inventor Thomas P. Quigley 

Residence Oshkosh, Wl 

Citizenship USA 

Post Office Address 1 706 River Mill Road, Oshkosh, Wl 54901 

Inventor's signature "/^^l^^^y^^^^gt.^ ^ 

Date //^/a-OO 
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Name of second inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 


Scott L. Steckling 


Appleton, Wl 


1611 N. Blossom Dr., Appleton, Wl 54914 


Name of third inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 


Troy R. Scott 


Van Dyne, Wl 


W7404 Townline Circle, Van Dyne, Wl 54979 


U- lO -OO 
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